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B8 TEMKIN, M.I.

US3R/Chendstry = Catalysts " May 52

wmeduction of & Catelyst With stomic Hydrogen,® S. L. Kipermm, H. A. Fybakow
M. I. Terkin, Phys Chem Inst imeni L. Ya. Karpov, Moscow ,

% Zbur Fis Khin® Vol XXVI, Bo S pp 621-62)

Reduction of wolframic scid snhydride with atomic hy-
drogen st 10w temps produces a W cstalyst for smmonia syntheele which shows a higher

activity at atm pressure thmn W catalysts obtained by ordinary reduction at high
temps. 4
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USSR ‘Chemistry - Electrochemistry Jun §2
Thermodynamics

“Thermoelectric and Thermodiffusion Phenomena in

Electrolyte Solutions," 4.V, Khoroshin, M.I.Temkin,

Fhys Chem Inst imeni L.Ya. Karpov, Moscow
"Zhur Fiz Khim" Vol XXVI, No 6, pp T73-786

Neasured the initiasl thermcelectramotive forces-
for silver, silver chloride, and quinhydrone
electrodes using various electrolytes and mixts
of electrolytes of various concns. On the basis
of the results of these measurements, the applic-
ability of Thomscn's 1st eq to-galvanic,

220123

thermopairs was confirmed. Using the exptl data
obtained and published data, caled std entropies
of & mmber of ions in motion. Caled Soret's
coeffs of a number of electrolytes on the basis
of thermoslectromotive forces ard compared the
values obtained in this manner with the results
of direct measurements, Demonstrated that the
entropy of hydration of moving ions is inversely

proportional to the magnitudes of crystallographic
ion radii.
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FRUMKIN, A.N.; GERASIMOV, Ya,I.; CHMUTOV, K.V.; TEMKIN, M.I.;
ZHUKHOVITSKIY, A.A.; TURKEL'TAUB, NW.M.

Kirill Alekseevich Gol'bert, Zhur.fiz.khim. 37 no.l:249 Ja
163, (MIRA 17:13)
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TEMKIN, M. I.
USSR/Chemistry - Ammonia Aug 53

"Equilibrium in the Reaction of Hydrogen With Nitrogen Adsorted on Iron,” A. Ye.
Romanushkina, S. L. Kipermanm, and M, I. Temkin, Physico-Chem Inst im L. Ya. Ker-
pova, Moscow

Zhur Fiz Khim, Vol 27, No 8, pp 1181-1194

The equilibrium that develops as a result of the chem regction bet substances in the
gaseous phase and adsorbed substances, plays an important part in catalytic processes.
‘ A method for studylng the adsorption-chem equil between Ny adsorbed on iron and H
and NH, in the gageous phage has been developed. Reaults“of measurements at the %emp
300, 3;0, and 400° and 6,7°107° atms of N, pressure are described.
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PEMKIN, M. T,
USSR/ Chemistry - Isotopes, Reaction Kinetlcs 21 Jun 53

nExchange of Oxygen Isotopes between Carbon Mono:ide and Carbon Dioxide Over
Ferric Oxide Catalyst,* H. V. Kul 'kova, Z. D. Kuznets, M. I. Temkin

DAN 5SSR, Vol 90, No 6, pp 1067-1070

Studied the exchange of (}18 between CO and COp, over & Fen03 catalyst and de-
rived an equation giving the rate of the reaction. Presented by Acad A. N.

Frumkin 11 Apr 53.
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USSR/ Prysics - Chemistry
Card 1/1 ¢ FPub, AT - 24/27
Authors :+ Kabanov, B. N,, and Temkin, M. I.

oA T AT A KT

The problem concerning the sign of the elactrode potential and electro-
motive force

pPericdical Zhur. fiz. khim. 28/12, 2258-2261, Dec 1954

Abstract + Discussion was held on the disunity in Soviet and foreign literature
regarding the adoption of & unified sign for the electrode potential and
olectromotive force. It is believed that a complete clarity im designations
could be attained by adopting a termnology close to the one used in the
1. E. Tamm course, Five references ; 2 WBA and 3 USSR (1936-1954).

Title

.

Institution S secvacce
- Submitted : July 27, 1954
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[Heterogeneous catalysis in the chemical industry;
1953] Geterogennyi katalis v
promyshlennosti; materialy Vsesoiuznogo soveshchaniia 1953 goda.
4zd~vo ¥him. lit-ry, 1955.

(

All-Union Conferencs,
Moskva, Gos. nauchno-tekhn.

1, Russia (1923- U.S.S8.R.)
nosti.
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USSB/PPyﬁicgl Chemistry - Solutions. Theory of Acids and Bases, B-11
Abst Journali Referat 7iur - Knimiya, No 1, 1957, 488

Author: Gel'bshteyn, A. I., Shcheglova, G. G., and Temkin, M. I.

Institution: None

Titles Acidity of Aqueous HCl Solutions and of the System P205—H20 at
Various Temperatures

Original
Periodical: Zh. neorgan. Khimii, 1956, Vol 1, No 2, 282-297

Abstracts The indicator method was used in determining the dependence of the
acidity Hy on the temperature and on the concentration in aqueous
solutions of HCl (up to 6.41 M), aqueous solutions of H

100%), and in strong phosphoric 3.8 wt per-
cent Po0g. It was found that lue of Hp
passes tgrough a maximum at 79.7 wt percent Po0s, which corresponds to
the composition HyP207. A further increase in the Py0g content of the
system leads to @ decrease in acidity. Raising the tefmperature (20~
80°) increases the acidity of agueous HC1 solutions. The acidity of
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Solutions. Theory of Acids and Bases, B-1l

Referat Zhur - Khimiya, Ko 1, 1957, 14,88
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USBR'/Phisical Chemistry = Solutions. Theory of Acids and Bases, B-11
Abst Journalt Referat Zhur - Khimiya, No 1, 1957, 485

Author: Gel'bshteyn, A. I., Shcheglove, G. G., and Temkin, M. L.

PRt

Institutions None
ritle: Acidity of the System HpS0)~Hp0 at Various Temperatures

Original
Periodical: Zh. neorgan. xhimii, 1956, Vol 1, No 3, 506-515

Abstract: The acidity of sulfuric acid was gtudied as 8 punction of the con-
centration (4-100% Hp80y) end the temperature (20, b0, 60, end 80°).
It was established that in solutions containing less than 30% HpSOy

by weight, the acidity increases with temperature; in solutions cor
taining 30-50 wt . percent HoS50y, the acidity is practically inde-
pendent of the temperature, and in solutions with higher concentra-
tions, the acidity decreases with increesing temperature. An equa-
tion is given for the acidity: HpSOytHo = -1, 74 - 1gKo -
137‘1{2301;/)(55(!; - MHQS%fB/fHSOﬁ,fBH*: where K, is the equilibrium

Card 1/2

/ /

3‘39‘01755220009-0




USSR/Physical
Abst Journal:

Abstract:

"APPROVED FOR RELEASE: 07/16/2001

W1 ER R O 1% A T 2 S v

Chemistry - Soluticns. Theory of Acids and Bases,

CIA-RDP86-00513R001755220009-0

b T

R
5 R PP

B-11

Referat Zhur - Khimiya, No 1, 1957, L85

constant for the reaction HpSOy + HpO & HSOL + T}rgo*; x4 is the mole
fractions and fj, the activity coefficients.

s equation is equiva-

Jent to the equation introduced by Brand (3. c. D. Brand, J. Chem. Soc.,

1950, 997).

acidity of concentrated 1,80y solutions 1s given.

A theoretical discussion of the determination of the

It is noted that

the effect of the temperature dependence of the acidity on the rate

of reactions which are catalyzed by

the acids is comparable to the ef -

fPect of the temperature dependence of the probable activation energy.

Hence,
lead to the correct
catalysis by strong acids.
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the study of the temperature dependence
determination of the activation energy during
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Category: USSR / Fhysical Cheristry - Electrochemistry.
Abs Jour: Referat Zhur-Khimiya, Nc 9, 1957, 30132

Author : Temkin M. I., Frumkin A. N.

Inst + not given

Title : Comments cn the Tependence of Hydrogen Overvcltage on Nature of
the Cathode in Connection with the Paper by Ryuchl and Celae
(Ryutshi and Delakhey in the Original).

Orig Pub: Zh. fiz. khimii, 1956, 30, No 8, 1885-1888

Abstract: A discussicn article (RZhKhir, 1956, 12527); see also RZhKhim, 1956,
54066 .
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TEMKIY, M. I. (Prof.) and APEL':AWM, L. E.

e e e e

s . - clions.”
"Tre Chain Characterictics of Heterogenecus Catnlytic Rescti

report presented at Scientific Conference at the Inst. for Phyeical Chemistry
imeni L. Ya. Kerpov, Acad, Sci. USSi, Nov 1957.
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in technical calculations.
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Kinetics of the chemicsl jpteraction betwsen ethylens and propylens
with suifuric acid [vith summsry in English]. Zhur, fiz. khim,
31 no.12:2697-2705 D '57. (MIRA 11:4)

1.Fiziko-khimicheskdy spstitut im, L. Ta. Karpova, Moskva.
(Ethylene) (Propylene) (Sulfuric acid)
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USSR/Physical Chemistry - Kinetics, Combustion, Explosioms, Topo-
- » chemistry, Catalysis. B-9

Abs Jour: Referat. Zhurnal Khimiya, No 3, 1958, 7253.

in the interior-diffusion range, if the grain 4imensions were
4 rm; in the latter case, the reaction rate is slowed down by
Kmudsen aiffusion of 05203 in the catalyst pores (size about 20 A).
The COs yield at the ondary reaction 2C0 = COp + C 18 propor-
tional to the contact duration-and does not depend on the catalyst
grain size and on Cg,, and it rises at the increase of Cpg. Ac-
cording to a computation, the process is carried out under indus-
trial conditlions in the transitory range between the kinetic and
. the interior-diffusion ranges. As the authors point ocut, the equa-
tion (1) agrees qualitatively with the assumption that the reac-
tion rate is determined by the rate of CO or Hp sdsorption rate,
and that tha slowing down of the reaction by methanol is caused
by the establishing of the adsorption-chemical equilibrium CO

(ads) + B2 (gas) GH3OH (gas).

»
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Gel' bshteyn, A.I.» W_-____ 76-12-11/27

Kinetics of the Chemical Interaotion of Ethylene and Propylene with
Sulfurio Acid (Kinetika khimicheskogo vzaimodeystviye etilena 1
propilens 8 sermoy Kislotoy)

7zhurmal Pizicheskoy Khimis, 1957 Vol. 31» Nr 12, pp. 2697-2705 (UsSR)

The kinetics of reaction with the absorption of ethylene and propylere
by sulfurio acid in the 3diffusion rangeé was jnvestigated here. The ve-
1ooity of olefin absorption by the 4mmoveble 1iquid layer of great
thickness under the oonstant pressure of the sbsorbing gas was measured.
The problem ynvestigated here oan be forpulated as follows: & gas dis-
solves in an jmmovable liquid and enters into reaction with the same,
taking plece at 8 velocity prop0rtional to the concentration. The tem
which oonnects the cbaerved speed of absorption aith the oconstants of
velocity of the chemical reaction is looked for. It is assumed that the
gbsorption takes place with a great 1iquid excess. The reaction velooi-

first oxrder. Purther, it 18 assumed that the equilibrium petween the
gas phase and the liquid layer jrmediately adjaocent to 14 sets suddenly
and follows Henry's law. Provided that the thickness of the liquid
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Kinetics of the Chemical Interaction of Ethylene and Propylene 76-12-14/27
with Sulfurio Adid

layer is suffiociently great, the stationary proocss. which is chareo-
terized by the constant of velooity of absorption, takes place after
expiration of & certain initial period. The steady velooities with the
absoxption of ethylene and propylene by the acqueous solutions of
' sulfuric acid of various concentrations were Seasured. That measurement
yas effected at a sulfurlo acld concentration of from 85.3 to 97.2 %
by weight with the absorption of ethylene and of from 68.0 %o 87% vy
weight of that of propylene. Teking acoount of the diffusion laws, the
equations for the velocities of gas absorption by an jmmovable 1iquid
are derived here with respect to the sbove mentioned case. (The ab-
sorption is accompanied by a chemical reaction between the 1iquid and
_the absorbed gas). The constants of velooity with the chemical inter-
action of ethylene and propylene with sulfurio acid upnder various con-
ditions were Jetermined here from the steady speeds of absorption.
Both the apparent, and real values, viz. those which take account of
the temperature dependence of aoidity, for the aotivation energy
for the multiplicand before the exponential function, were determined.
1t is shown that the difference in reactivity with ethylene and propy-
lene is caused by the difference of activation energy of the correspond-
ing reactions. 1t 4s shown that the real mltiplicand before the

Card 2/3
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Kinetics of the Chemical Interacéica of Ethylene and Propylene 76=12-14/27
with Sulfuric Acid

exponential equation 3oes not depend on the acid concentraticn and
that it is equal with ehylena and propylens, It is further showm
that the lack of a eirici proportionality between the constants of
veloolty and the acidisy ¢f the activation energies are dependent on
the composition of the £cid mediuvm. Thera are 1 figure, 2 tables, and
14 refersnces, 7 of whizh ars Slavis.

ASSOCIATION: Paysical-Chenmical Tastituie Lnead, L.Ya.: Haipov, Moscok Figiko-
khimicheskiy inuiitut <. 1. (a. Kirpova, iicskva)

SUBMITTED: Noveuber 15, 1956
AVAILABLE: Library of Congress
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SOV/81-59-10-56444

Translation from: Referativnyy znurmai. Khimiya, 1959, Nr 16, p 65 (USSR)

AUTHORSs Wwel' baum, L.O.

TIFLEg
PERIODICALg

ABSTRACT:

Card 1/2

On the Chain Characteristics of Surface Reactions
¥ sb.: Probl. fiz. khimii.. Nr 1, Moscow, Goskhimizdat, 1958, pp 4-100

Considering the ability of Pd to pass H, in the form of atoms (or H+ ions),
the authors developed a method for studying the mechanism of the hetero-
geneous catalytic reaction with the participation of H,. The reaction vas
carried out in a flow-circulation system on one (reactgon) surface of the
Pd-membrane (M), onto which at the same time can enter H atoms from the
other (supply) side of the M. The dependence of the reactlon rate on the
quantity of H atoms passing through M is determined. The obtained data
admits of determining the length of the chain n = (v-v®)/x(vO-reaction
rate in the absence of H flow through M, v- reaction rate at the speed of
H overflow through M, equal to x), and also the mean consumption of H
atoms per one molecule of reactlon product Vv !, TFor the hydrogenation of
CoHy at 209C, n = 0.3 - 0.5 and lav ' <3; at 175%, n = 0 and V! <0.25.
The values of V! and n at 20°C show that the reaction proceeds by means
of the consecutive addition of adsorbed H atoms., The values of V' and n
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On the Chain Characteristics of Surface Reactions S0V/81-59-16-55444

at 175°C agree with the proposition that the reaction i{s a chain reaction, i.e., in-
cludes the stage CoHg (ads.MH, = CoH 4H(ads.), in which case the processes of forma-
tion and rupture of the chains H, = (ads.) take place more frequently than the pro-
cesses of chain development. Another possible explanation is, that parallel with the
mentioned reaction the process C Hbr(a.ds.)+H2 = C2H6 takes place. The mentioned data
show that at an Increase of the temperature the mechanism of the reaction changes: the
H‘Z molecules start taking part in it.

L. Apel'baum.
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TITLE:

The Oxidation of Ethylene %o

Ethylene Oxide on a

gilver Catalyst (Oxisleniye etilena v okis' etilena na se-
rebryanon katalizatore).

I. Experimental Investigation of the Reaction Kinetics

1. Exsperimental'noye izucheniye kinetiki reaktsii)

PERIODICAL?
pp. 797-805 (ussR)
ABSTRACT ¢
mentioned in

results the
carried out by

7hurnal Fizicheskoy Khimii,

gSince the nitherto made jnvestigations of the
the title pupplied different contradicting
jnvestigations mentioned
means of

1958, Vol. 32, Nr 4,

reaction

in this papeT were

the method of continuous circu-

jation. This nethod offers the following advantages!i The

reaction velocity is 1
the concentrations. T}
sone is secure

action
of the process.
card 1/4
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pcasured directly as
e dosired temperature in the re-
4 in spite of the great heal
Any fornm of catalyst can pe used,
making it possible to the gas to pass by without touching

function of

affnet
vithout
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The Oxidation of Ethylene to Ethylene Oxide on a 76-32-4-11/43
Silver Catalyst. I. Experinental Investigation of the
Reaction Kinetics

the catalyst. The possibility of the formation of ex-
ternal diffusion effects is reduced. Fron the experinen-
tal part from a disgram can be seen among other that the
reaction vessel is a vertical glass tube in which the ca-
talyst is located (spongy silver in form of tablets). A
circular glass tube connected to the reaction vessel and
a circulation pump introduce the gas mixture or drain it .
Mostly the obtained ethylene oxide/&as frozen at -78°C
and determined according to Lubatti (Reference 9). The
results obtained show among other that in the first To-80
hours the activity of the catalyst decreases and the se-
lectivity increases (shown graphically). The two reaction
velocities of ethylene oxide formation and of carbon dic-
xide and water formation are dealt with separately. The
experiments were carried out with different gas concen-
trations, that is to say, ethylens 0.6 - To%, oxygen
1.5 - 90%, ethylene oxide 0.3 - 3%, carbon dioxide 0.1 - 85%
in order to determine the reaction kinetics. The results
Card 2/4 obtained are mentioned on some tables for different cata-
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5ilver Catalyst. I. Experimental Investigation of

the Reaction Kinetics
lyst samples. The two above nentioned reactions sho¥
reaction velocities which are calculated according to
analogous equations. The observation that the freezing
of ethylene oxide within the cycle does not change seé-
jectivity is in coincidence with some other references;
the contradiction to the data by 0. M. Todes and T. 1.
Andrianova (Reference 4) is explained by the longer con-
tact time used by then. An impeding effect of the oxi-
dation products on both reaction velocities was obser-
ved. The statement that in freezing ethylene oxide and
water the reaction velocity sharply increases was already
nentioned by Ya. B. Gorokhovatskiy and M. Ya. Rubanik
@eference 11). The raise of temperature effected a de-
crease in the yield of ethylene oxide. The activation
energies were calculated and mentioned to be 15200 cal
for the formation of ethylene oxide and 19800 cal for
the formation of carbon dioxide and water.
There are 6 figures, 7 tables and 11 references, 7 of

card 3/4 which are Soviet.
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The Oxidation of Ethylene to Lthylene Oxide on a 76-32-4-11/43
Silver Catalyst. I. bxperimental Investigation of the
Reaction Kinetics

ASSOCIATION: Fiziko-khimicheskiy institut im. Karpova,lMoskva
(Moscow Physicochemical Institute imeni narpov)

SUBMITTED: December 1, 1956

AVAILABLE: Library of Congress

1. Ethylene--Oxidation 2. Silver catalysts--Applications
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AUTHORS: Tsybina, Ye. N., Gel'bshteyn, A. I.,Areet-Yakubovich, A. Ay
Temkin, M. I.
___——"—"—"——-——.

TITLE: The Kinetics of the Vapor Phase Hydration of Acetylene in the
Presence of 2 carbon-Supported Phosphoric Acid Catalyst
(Kinetika parofaznoy gidratatsii atsetilena v prisutstvii
xatalizatora - fosfornaya kislota na ugle

PERIODICAL: 2nhurnal Fizicheskoy Khimii, 1998, Vol. 32, Nr 4,
pp. 856 - 863 (USSR)

ABSTRACT: Investigations in the field of acetylene hydretion were already
carried out by A. P. El'tekov (Reference 1), M. G. Kucherov
(Reference 4-6) and others 80 that the present paper is a

continuation of a previous one by A. Ya. Yakubovich, A. A.
Danilevich and H. A. Medzykhovskaya (Reference 9). Externally
there is apparently present an heterogenous catalytio processj
ijn fact it is an homogenously catalytic process which takes
place in 1iquid dissolved acetylene. From the technique applied

Card 1/5 can be seen that the authors used the passage systen within
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The Kineti-s of the VapoT Phase Hydration of Acetylene jn the Presence of
a Carbon-Supported Phosphoric Acid Catalyst

a temperature interval of from 261 - 30200 and with using
activated cnarcoal BAU 3 the catalyst was produced of this
according to & method by N. . Chirkovyy. From the results
obtained can among otheT facts be seen that no retardation of
diffusion of the process takes place and that the reaction
velocity at & constant phosphoric acid concentration corresponds
4o an equation of first order. The increase of the pressure
of stean leads to 2 decrease of the reaction velocity which is
explained by the dilution of the acid. It was observed that
parallel to the hydration an acetylene polymerization and
croton condensation of acetaldehyde takes place. A. L. Klebanskiy
and V. D. Titov (Reference 18) investigated the reaction mechanisd
of unsaturated compounds which were catalized bY atrong acidsi
they did this by investigating the alkylic acids formed a8
intermediate products. The hydration velocity of acetylene i8
proportional to its concentration a8 well as to the acidity of
card 2/3 the medium and 18 dependent on the activity of water. This is

/ /
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The Kinetics of the Vapor Phase Hydration of Acetylene in the Presence of
" a Carbon-Supported Phosphoric Acid Catalyst 76-32-4-21/43

explained by a monomolecular conversion of the product of
proton addition to the acetylene molecule as reaction limit.
The products are regarded as n-complexes of acetylene with

a proton in the carbonium ion. Concluding from this a reaction
scheme is given and the activation energy is calculated taking
into account the temperature dependence of the activity of the
catalyst. There are 1 figure, 3 tables, and 21 references, 14
of which are Soviet.

ASSOCIATION: Piziko-khimicheskiy institut im. L. Ya. Karpova, Moskva {Moscow
Physicochemical Institute imeni L. Ya. Karpov)

SUBMITTED: December 27, 1956

AVAILABLE: Library of Congress

1. Acetylene--Hydration 2. Phosphoric acid--Catalytic properties
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AUTHORS : Tgybina, Ye. Il ., Gelbskteyn, A. I . 76 32 5.5/47
, : n, ¥, 1. ——
TITLE: Phe Kinetics of the Vapor Phase Hydration of Acelylene on

Zinc Phosphate_(Kinetika parcfaznoy gidratatsii atsetilena na
fosfate tainka)

PERIODICAL: %hurn3l fizicheskoy khimii, 1958, Vol. 32, Nr 5, pp 995 1e02
USSR >

ABSTRACT: The regction kinetics were investigated according to the flow
circulation method, wnich made possible an isothermal catalyst
layer independent of the conversion degree of the reacting sub-
stances, and glso made possible a direct measuring of the re- .
action velocity. The mechanism of the catalytic effect of pro-
tonic and aprotonic acids or ascid-similar substances, respestive-
ly, is assumed according to the terminology by A I Shaten-
shteyn (Ref 5) The experimental technique and the eguipment
are given. It was observed tlt the reaction took place in the
kinetic range and that it did not depend on the granular size
of the catalyst, but that it depended on the conditions of

_ preparation. so that comparisons were made only with cataiyvsts
Card 1/3 of the same series of production. The catralyst activity de ‘[

BAFE R OGN ol 8 S Py R Do Kt 1 AT Qa2 NG RAT i D 155 I R A 2602 TR EZRD =
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The Kinstics of the Vapor Pnase Hydration of Acetylene on T6-82.5 247
Zinc Fhosphate

creased with the prolongation of the working period which
made necessary its regeneration after o certain working period
The amount of side reaction producta was devermined by brom:-
nation and served for orientation. As was shown by the msults
mentioned in form of tables the reaction veloelty dces not
change with the partial pressure of the acetaldehyde. with the
reaction kinetics corresponding to that of the catalytic effect
of phosphoric acid; this pprmiis to conclude on & similarity
of the mechanism of the tws catalysts It is assumed that a
corresponding carbonium fon of Zn+2 14 formed the structure
of which corresponds to that of the compound of mercury chlo -
ride with acetylene as assumed by A. N. Nesmeyancv and R Kn
Freydlina (Ref t2) in the reaction of vinyl derivatives, and
which is in the present case repregented by HC+ = CHZn+
The productions by A. L Elebansiy and V. D. Titov (Ref 14)
based on the investigation results by A K. Nesmeyanov, ae
well ag those by Lyuderi and Tsuffanti (Hef 13) are aiso
mentioned Concluding the authorg state that the formaticn
velocity of acetaldehyde is proportional to the partial pressure
Cazd 2/} of acetylerne and irdependent of the paztial presgsurs of wites

T A

iz
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76-32-5-13/47

Kurilenko, 4. I., Kul'kova, N, V.y Rybakova, . 4., Teskin,
M. I, e

/—-'—Q\A
The Oxidation of Ethylene to Ethylene Oxide on a Silver Cata-

lyot(Okisleniye etilena vokis' etilena na serebryarom katali-
zatore)II. Evaluation of the Reaction Kinetics(llObouzhdeniye
kinetiki reaktsii)

Zhurnal fizicheskoy khimii, 1958, Vol. 32, Hr Sy
Pp. 1043 - 1048 (USSR)

COntinuing earlier investigations in which contradicting re-
sults had been obtained the authors found that after the quick
oxygen adsorption ang formation of a monomolecular layer a
brocess of slow adsorption follows which spreads over hundreds
of hours, which wag called the "deep chemical adsorption". It
is dependent on the increased solubility of the oxyien in the
silver layer below the surface. The slow change of the deeply
adsorbed Oxygen related to thig ig forned by tre chanze of the
activation of the catalyst, which fact ig in agreement with
tie deta by Orzechowgki and MacCormak (Reforence 4) as well

CIA-RDP86-00513R001755220009-0"
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Tre Oxidotion of Ethylene to Ethylene Oxicgon o 76=32-5-13/47
Silver Caetalygt, T1I, Evaluation of the Reaction Kineticg

a8 with the observations alrendy made, This way two t,es

of dependence of the kinetics can be assuned: the kineticg in
2 steady state of the catalyst, and that in a standard atate,
with different conditions of experinents having to be npplied,
The present investipations refer to the second cage, and it

is assumed thot the reaction velocity does not depend on the
oxygen pressure, CorreSponding to the data by L. Ya. Marzolis
and S, 2. Roginskiy(Reference 5) it is assuned that as inter-
mediate product vinylalcohol ig forned which then oxidizes to
002; & diagram of the reaction mechanisnm in ionic for: is

mentioned. In the deduction of the kinetic equationg the elfect
of the water 1ig neglected and two final fornulae of the reac-
tion kinetics are deternined. The influence of an increased
ethylene concentration in the 888 phage is expluined by the
decrease of the tendency to reach the concentration ccuilibriun
of the deeply adsorbed oxygen and that on the surface, with
other Poeoibilities being nentioned as wall, Por ap cthylene
oxidation in a flow orstem an equation ig obtained by interra-
Card 2/3 tion, and an explenation is given for the differonces of the

2
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Silver Catalyst. II. Evaluation of the Rezction Yiretics

results of (Reference 4). There are 6 references, % of waich
are Soviet.

ASSOCIATION: Fiziko-“hinieheski-- jrctitnt {1, L. 1o, Karpova/moskva
(Moscow Institute of Physics el Chemistrydmentr,, Ya. Karpov)

SUBLITTED: Decenber 1, 1956

1. Ethylene--Oxidation 2. Oxygen--Adsorption 3. Silver--
Adsorptive properties 4. Silver catalysts-~Performance
5. Mathematics~-Applications
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AUTHORS: Bulatnikova, Yu. I., apel'baum, L. 0. 507,/76-32-12-10/32
N Temkin, M. 1

TITLE: ,~Ihn,20&svnrﬂg’3r~Ammonia Synthesis Catalysts by Hydrogen

gulfide, Traced With Radioactive Sulfur (Izucheniye otrav-
leniya xatalizatora sintezan ammiaka serovodorodom B
prineneniyem radiosery )

PERIODICAL: Zhurnal fizichesakoy khimii, 1948, Vol 12, Nr 12,

A pp 2717 - 2724 (ussR)
ABSTRACT: The effect of st on ircn catalysts activated by A1203,
A120 + K

3 2
on the Fe + A1203 catalyst is most easily explained. The

0 or KZO alone was inveatigated. The effect

poisoning is irreversible. Failure of the poisoning to

ensue when 205 of the surface are covered with sulfur

corresponds to the concept of suriace effects, according

to which the aamonia synthesis results predoninantly in

places with medium adcorption capacity. Therefore, the

synthenis 1is, at first, not influenced by covering the strongly
card 1/3 adsorbing points. Since, however, the weakly edporbing
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‘The Poisoning of Ammonia Synthesis Cntalysts by Hydrogen SOV/76-32-12-10/32
Sulfide, Traced ¥With Rodioactive Sulfur

points do not participate in the synthesis reaction
either, complete poivzoning sets in when 80% of the
surface are covered with sulfur. The formation of a
monoatomic layer suffices for poisoning. With the
Fe+A1205+K20 catalyst n temporary poisoning can be
observed when less than 20% of the surface are covered
with sulfur. Perhaps this can be explained by the uneven
distribution of the sulfur due to the reduced mobility
of the S-atoms. Generally speaking, this catalyst is not

g0 easily poisoned as the simpler Fe+A1205 catulyst.,
Probably K20 reacts with HQS which explaing the high

resistivity against poisoning. In thia cnse potassium
is bound as KAIOZ, is not volatile, but still binds the

hydrogen sulfide. The Fe+K20 catalyst easily looses K20,
or rather the potassium volatilizes and deponits on the

wall as KZS' While A1203 stabilizes the finely dispersed

structure of the catalyst, K20 causes a greater intensitivity
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The Poisoning of Ammonia Synthesis Catalysts by Hydrogen SOV/76-32-12-1c/
Sulfide, Traced With Ralioanctive Sulfur
towarde HQS. The formation of the FeS-film on the surface
of the Fe+A1203+K20 catzlyst ceases when the layer has
reached a thickness of about 40 %. There are 6 figures, 2
tables, and 20 references, 12 of which are Soviet.

ASS0CTATION: PFiziko-khimicheskiy inectitut im. L. Ya. Karpova, Unskva
(Physico~Chemical Institute imeni L. Ya. Karpov, Moscow)

SUBMITTED: July 31, 1957
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PERIODICAL:
pp. 740-T43 (USSR)

5

In the catalysi
transition of ¢
PEY is determined bY
the ability to de
of the substrate:

- Kho. Thereby

ABSTRACT:

CBB+/°B
medium and ¥ - the co
reaction B + Ht BH*.
equilibrium js established

B+ 2n+4==-‘m:g+. In that
velocity must be P
constant k on ho is u
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On the Determination of the Reaction Order From 20-118 -4-32/61

the Acidity

Card 2/4

k = conat.hg, where_on the exponent n is graphically
determined. By this means in the decomposition of benzoyl-
formic-nocid in sulfuric acid the value n = 2 was determined
and it was concluded that the reaction comprises the
combination of two protons. The authors investigated the
kinetics of the decomposition of formio acid into carbon
monoxide and water in the media 32504-320 (from 80,7 to

98,2 % 32504) end P2°5'32° (from 72,4 to 83,3 % PO, i.e.

in the domain of the so-called strong phosphoric acids).
The acidity of the system P205-320 passes through a maximum

at a P205-peroentage of about 80 % in contrast to the

system sto -320, where the acidity monotonously depends on

the composition. The peculiarity of the system P205-H20 makes
possible a better determination of the relation

between the constant of the reaction velocity and the acidity.
The shape of thecurve for the system P205-320

indiecates the inapplicability of the

equation k = const. hg. Then the authors give a formula
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On the Determination of the Reaction Order From 20-118 -4-32/61
the Acidity

for k and for a proportionality cqe ficient, occurring in
tois formula. Finally k = F(x)e-E(x)/BT 1g cbtained,
whereby F(x) is an observed factor and E(x) is the observed
activation energy. These terms here are specialized more
exactly. A table contains the values of the quantity
occurring in these terms for 200C, The -~ accuracy of the
here given formulae is shortly discussed. The finding of

n by means of the equation logF(x) = logB + nlogf
fundamentally is more correct than the determination by the
equation ksconst.hl, but it imposes considerably

higher demands on the experimental data.

There are 2 figures, 2 tables, and 4 references, 2 of
which are Soviet

ASSOCIATION: Nauchno-issledovatel'skiy fiziko-khimicheskiy institut
im. L. Ya. Karpova (Physical-Chemical Scientific Research
Institute imeni L. Ya. Karpov) .
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5(4) SOV /20-123-5-30/50
AUTHORS : Kurilenko, 4. I., Kul'kova, H. V., Ostrovekiy, V. Ye.,
Temkin, M. I.
\__/
TITLE: The Influence of Electrically Negative Elements on the

Catalytic Effect of Silver in the Oxidation of Ethylene
(Vliyaniye elektrootritsatel'nykh elemontov na kataliticheskoye
deystviye serebra pri okislenii etilena)

PERIODICAL: ?oklagy Akademii nauk SSSR, 1998, Vol 123, Hr 5. PP 878~-881
USSR

ABSTRACT : The catalyiic oxidation of ethylene to ethylene oxide

02H4 + (1/2)02 = 02H40 is carried out on a surface of sgilver

at 200 - 3000. Small admixed quantities of chlorine compounds
increase the selectivity of the catalyzer; i.e., they de-
crease the relative influence of the undesirable reaction

02H4 + 302 = ZCO2 + 2H20 without diminishing the degree of

conversion of ethylene. ‘The applicd mothods of the kinetic

measurements were described in previous papers. The experiments

were carried out in an apparatus with circulating flow at

1 atmosphere and 218 . The circulating ethylene air mixiure
card 1/4 contained 2.5 + 0.2 volume per cent 02H . The depree of con-

4
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80Y/20-12%-5-30/50
The Influence of Electrically Negative Elenents Upon the Cutulyiic 2ffent
of Silver in the Oxidation of Ethylene

version of the 02H4 on silver without inmpurities of Cl andg §

amougged t0 50-60%. The sulphur conmpounds used were wmarked

by 577, Crude sgilver (which was produced by decomposition

of Ag.CO in a flow of an ethylena-air nixture) was used as
2°"3 4

ontulyst. The najority of the experimonty wag carried out
by mgnns of silver grains which had a gpecific gurface of
~1n®/g. Tabloids (tabletka) of 5 « 3 mn (specific surface
0.3 n/g) were used, as well. W, denotes the rate of the re-

action Coll, + (1/2)02 = C,H 0. First, experimonts with tabloid

catalyst were carried out, and H, S was addod continuously

to the roacting mixture for 20--30"hours. In various experinents
the concentration varied within the limits of 0.1 and

50 mg/m3. The activity of the cutalyzt increased by 10-20¢%

aftor the addition of 3.10"4 . 5,107% atomic percont 8 to the
catalyst. By thio addition geloctivity was incroased from
8 = 0,70 to s = 0.77. Independently of the concentration of

HZS in the gaseous mixture, the coxidation of ethylene waa
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S0V/20-123-5-30/50
The Influence of Electrically Negative Elements Upon the Catalysic Effect
of Silver in the Oxidation of Ethylene
nearly interrupted by the adding of more than 102 atomic
per cent of gulphur %to the catalyst., During the catalytic
process, the majority of sulphur is contained as sulfate on
the surface of the silver gamples. This allows the calculation
of the degree of covering © of the surface from the total
amount of sulphur. A diagram shows the results of the de-
termination of the catalytic activity and of the gelectivity
of silver grains which had previously been treated with HZS

in a "boiling layer". The second diagram gives the data con-
cerning the catalysts which were produced by the simultaneous
deposition of Ag2003 and Agzs. Also in this case, small amounts

of sulphur increase the activity of the catalyst. The results
of the experiments with introduction of sulphur Na2804

and H2SO4 agree with the above-discussed resulis, they prove

the activating and corroding effect of SO4 ions upon sur-

Card 5/4 facea of silver. Admiztures of 012 and lIC1 in concentrations
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The Influence of Electrically Newative Elenents Uzon ine Catalytic Effect
of Silver in the Oxidation of Ethylene

of ~2 mg/m3 after the introduction of 0.5.10-2 atomic per
cent Cl (with respect to Ag) decreased the activity of the
catalyst by 5 times, and the selectivity increased fron

0.70 to 0.76-0.80. Corroasion wasg partially reversible. Higher
concentrations caused an irreversible corrosion. According

to the above-discussed results, the increase of the catalytic
effect of silver in selectivity caused by the introduction

of silver (and chlorine) cannot be explained by a partial
corrosion of the catalyst with respect to the undesired re-

. - 0. 7 .
action 02H4 + 302 2C02 + 2L20 There are 2 fipures and 9

reférences, 8 of which are Soviet.

ASSOCIATION: Mauchno-issledovatel'skiy fiziko-khimichesgkiy institut im.
L. Ya. Karpova (Physico—Chemical Scientific Research Insiitute
ineni L. Ya. Karpov)

PRESENTED: July 21, 1958, by A. H. Frumkin, Academician

SUBMITTED: July 15, 1958
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N PHASE I BOOK EXPLOITATION  30V/4386

Moscow. Fiziko-khimicheskiy institut

Problemy fizicheskoy khimii; trudy, vyp. 2 (Problems in Physical
Chemistry; Transactions of the Institute, no. 2). Moscow,
goskhimizdat, 1959. 202 p. 1,000 coples printed.

Editorial Board: Ya. M. Varshavskiy, Doctor of Chemical Sciences;

@. S. Zhdanov, Doctor of Chemical Sclences; V. A. Kargin,
cademiclan; Ya. M. Kolotyrkin, Doctor of Chemical Sclences
(Resp. Ed.); S. S. Medvedev, Academician; S. Ya. Pshenzhetskly,
Doctor of Chemical Sciences; V. M., Cherednichenko, Candidate

of Chemical Sciences; V. S. Chesalova (Editorial Secretary),

Gandidate of Chemieal Selences; Ed.: I. A. Myasnlkov; Tech.

Ed.: Ye. G. Shpak.

PURPOSE: This collection of articles 1s intended for physical
chemists,

COVERAGE: The collection 18 the second 1ssue of the Transactlons
of the Scientific Research Institute of Physlcal Chemistry
1men/1 L. Ya. Karpov. It contains 17 articles which review

Card 1/5
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Problems in Physical Chemistry (Cont.) SOV/4386

research in many facets of physical chemistry, including
reaction kinetics, crystallography, spectroscopy, free
energy studles, investigations of radiation effects in
chemizal reactlions, low temperature studles, etc. Figures,
tables, and references accompany the articles,

TABLE OF CONTENTS:

pravednikov, A. N. The Influence of Polar and Steric Fac-
tors on Chain Transfer and Chailn Growth Reactions During
Polymerization

TPemkin, M. XI., N. M. Morozov, V. M. Pyzhev (Deceased), L. O.
Apel 'baum, L. I. Luk'yanova, and V. A. Demidkin. The Oxi-
dation of Ammonia Over a Nonplatinum Catalyst 14

pshezhetskly, S. Ya., S. A. Kamenetskaya, Ye. I. Gribova,

A. V. Pankratov, N. M. Morozov, I. N. Pospelova, A. Ya. Apin,
V. N. Siryatskaya, N. A. glavinskaya, and V. M. Cherednichenko.
Kinetiecs of Decomposlition, and the Explosion of Ozone 27

card 2/5
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Horiuchi, Juro (Japan). How to Find the Kinetic Equation
of a Reversible Reaction 39

Kolotyrkin, Ya. M. The Effect of the Specific Adsorption of
Anions on the Kineties of Hydrogen Evolution and the Structure
of the Metal-Solution Boundary 50

Varshavskly, Ya. M. The Nature and Mechanism of Electro-
philic Hydrogen Exchange 61

Zvonkova, Z. V. Crystallochemical Data on the Nature of
the Mutual Effect of Atoms 97

Romantsova, G. I. Investigation of the Effect of Inter-
molecular Interaction on the Ultraviolet Absorption Spectra
of Aromatic Compounds 107

Smagina., Ye. I., V. S, Kutsev and B. F. Ormont., Investi-
gation of Equilibrium in the 3ystem Zirconlum-Nitrogen at
High Temperatures and the Dependence of the Free Energy
of ZrN, Formation on Its Composition and Structure
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Problems in Physical Chemistry (Cont,) 30v/4356

Breger, A. Kh., M. A. Dembrovskiy, L. A. Dmitriyev, L. L.
Sunltsa and Yu. S. Ryabukhin. Study of the Fig&d of Forces

of Dosages From a Cylindrical Irradlator With Co as a Power-

ful Sourse of Y.Radiation 132

Potapov, V. K., B. G. Vasil'yev and N. N, Tunitskiy. Study

of the Ionization and Disgociation of n-Octane and n-Nonane
Molecules by the Method of Bombardment With "Quasi-

Monokinetic® Electrons 146

Baberkin, A, S. Radiation-Chemical Effects in Solid
Inorganic Salts 163

Maksimov, M. P., A. V. Zimin, and R. V. Dzhagatapanyan.
Radiation-Chemical Chlorination of Benzene 169

Proskurnin, M, A., Ye. V. Barelko, and L. I. Kartasheva,
Course of the Process of Benzene Oxidation in an Aqueous
Solution Under the Acectlon of Radiation 177
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Problems in Physical Chemistry (Cont.) SOV/4386

Xudera, J. . (Czechoslovakia), Ye. V. Barelko, L. I.

Kartasheva. P. N. Komarov, and M. A. Proskurnin. De-
composition Products of Phenol Formed During the Radiolysis

of Benzene in an Aqueous Solution 183

Sharpatyy, V. A., and G. A. Gol'der. The Problem of the
Phase Composition of the System H20-NaNO3-NaOH at Low
Temperatures 189

Orekhov, V. D., and A. A. Zansokhova. Sensitization of the
Radiolytic Oxidation of Leucoform Dyes 194

AVAILABLE: Library of Congress
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AUTHORS: Sokolova, D. 7., Morozov, N. K., SOV /76-33~2=37/45
Temkin, M. I,

TITLE: Kinetics of Ammonia Synthesis at Low Pressure and Under
Conditions of Diffusion Retardation (Kinetika sinteza amminka
pri nizkikh. davleniyakh v usloviyakh diffuzionnogotormozheniya)

PERIODICAL: %hurn§1 fizicheskoy khimii, 1959, Vol 33, Nr 2, pp 471-479
USSR

ABSTRACT: The question of the influence of diffusion phenomena on the
rate of synthesis of ammonia was investigated for the first
time by V. A. Royter (Ref 1), and the most recent experiments
on this question (Refs 2-7) have showed that the diffusion
retardation must absolutely be considered. Investigations on
the role of the diffusion factors in the ammonia synthesis were
carried out by V., N. Shishkova, I. P. Sidorov and M. I. Temkin
(Ref 9) at pressures of 100-300 atm using industrial catalysts
and the flowing-through-circulation method. The present paper
shows that the character of the diffusion process in this
latter type of investigation is different at atmospheric or
lower pressures than at high pressures. As opposed to the

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755220009-0"
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Kinetics of Ammonia Synthesis at Low Pressure and S0V/76-33-2-37/45
Under Conditions of Diffusion Netardation

method in roference 8 the flowing-through-circulation system
has two circulation cycles (Fig 1). The reaction rate was
determined from an amount of ammonia frozen out of a
supplementary cycle. The ca%talyst used was a melted magnetite
which had been treated with a nitrogen-hydrogen mixture and

which had A1203 and K20 added to it. The cxperiments were

carried out by using a nitrogen-hydrogen mixture (in stoichio-
metric ratio) at 350-500° and with pressures of 1.0, 0.5 and
0.25 atm at various rates of diffusion (Table 1). The reaction
kinetics were investigated in the diffusion area on a uniformly
spherical catalyst (diameter = 1.2 cm) at 50-500° C and the
above mentioned pressures with a rate of gas diffusion of

3000 - 15000 hour-1. The experiments indicate two limiting
cases for the course of the reaction: in terms of kinetics
(small-grained catalyst) the yield of the catalyst is
proportional to its volume and in terms of the inner diffusion
(coarse-grained catalyst) the yield is proportional to the
outer surface of the catalyst particle. A comparison of the
results obtained with the small-grained catalyst (Table 3)

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001755220009-0"
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Kinotics of Ammonia Synthosis at Low Pressure and S0V/76-33-2-37/45
Under Conditions of Diffusion Retardation

ASSOCIATION:

SUBMITTED:
Card 3/3

with those obtained with the coarse-grained catalysts yield

the value of D* = 1010"2 cmg/sec for the effective diffusion
coefficient of ammonia in the catalyst pores, anocording to
equation (14) and at 1 atm pressure. This value apparently
corresponds to the transformation range between the Knudsen
and the usual diffusion, and defines the limit of kinetic

diffusion. Using D* the maximum diameter of the catalyst which
will s8till allow the synthssis to proceed without retardation
can be calculated:

W’ﬁ’s‘ (& = time of contact)

8, . =

limit
There are 2 figures, 3 tables, and 13 references, 10 of which
are Soviet,

Akademiya nauk SSR,Fiziko—khimicheskiy institut im.
L. Ya. Karpova, Moskva (Academy of Sciences, USSR Physical-
Chemical Institute imeni L., Ya., Karpov, Moscow)

August T, 1957
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AUTHOR: Temkin, I 1

TITLE: On Conditions for the Coexistence o: Gascous Phases

PERIODICAL: Zhurnal fizicheskoy xhimii, 1959, Vol 33, Lr 9,
pp 2040 - 2044 (US3R)

ABSTRACT : Van der Waals' theory of binary mixtures pernitted a
qualitative devection of equilibria in the gas-gas gysten
(Ref 1) already before I. R. Krichevskiy, P. Ye. Bol'shakov,
and D. 5. Tsiklis (Refs 2-4) made experiments cn this problea.
It 4is shown that Van der Waals' theory allows for an explana~
tion of many results published in the articles mentioned in
references 2-4. The equation

(@,= (a1a2)1/2 (7) according to Galitzine-Berthelct (Refs 6,7)
gy tho conetant characteriotic of the gao mixtare) cannot Le
applied to zas mixtures compoged of an apelar ard a strongly pelar
gas, and besides,a is tempepature—dependent for polar gases.
An excellent interpretation of Van der tiaals! theory has teen
Card 1/2 given by Lorentz (Ref 8), on the basis of which the author ce-
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On Conditiona for the Coexistence of Gasvous Phages 307/76-55-9-25/57

duced here the conditions of a gas-gas egquilibrium in binzr;
systems. The latter equilidbrium occurs in binary systeuws conly
if constant a,, is far below the arithnetic wean of constarts

a, and 8, This condition is satisfied orly by amixztures

composed of a polar and an apolar gas, or by binary mixtures
with helium as one component. In this manner, it is also
possible to explain the linmited ability of gases to be mixed
%ith ore another, as observed by experiments. There zre fio
references, 7 of which are Soviet,

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova, Moskva
(Physico-chenical Institute imeni L. Ya. Karpov,loscow)

SUBKITTZED: larch 4, 1958
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(1zotopnyy obmen mezhdu Co

Doklady Akademii nauk 33SR, 1959 VYol124, ¥r 3; PP 628-631

(USSR)

of isotopic exchange the regularitien de-
ecific catalytio effects of the surface
e simple form than in other catalytic
the authors jnvestigated
and 002 on various

In the reactions
termining the 8P
must occur in a8 mor
heterogeneous processeBe Therefore,
the rate of jsotopic exchange vetween Co

gurfaces by using 014. In this way the reaction

01402 + CO = 0140 + CO, was observed, which corresponds 10
4he two-stage scheme c 402 +() = c'40 + (0), CO+ (o)-coz+( ).

Here (0) denotes an oxygen atom on the surface, and () denotes
a place of the surface which is free from OXygen. A formula

ig written down for the rate of reaction for the case in which
the above-mantioned reaction takes place on the surface which

NFTLE v o~
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. S0V/20-124-3-35/57
The Isotopic Exchange Between Co and 002 on Various Surfaces

is uniformly inhomogeneous with respect to the adsorption
heats of oxygen. Besides, average degrees of covering are
assumed. The kinetics of the equation described by the afore-
mentioned equation was investigated in a static device with
circulation. For the purpose of measuring the radioactivity
of CO and 002, the Bacoi-precipitates were investigated by

means of a counter. An equation for calculating the constants
of the rate of exchange is written down and explained, The
catalysts used in the course of experiments had the ghape of
tables (Ag, Cuy Pt Co, F6304, Ni, W) with a diameter of

2-5 mm and of foils (Ag, Pt, Ni). The results obtained by
measurements are shown by table 1. In the case of all cata-
lysts (with the exception of F9304) the reaction CO+MeO=Me+CO

is shifted practically completely in the direction of the
production of metal., The aforementioned reaction cogld not
be obgserved on tablet-shaped silver powder (175-350°) and on
a silver foil (700°). For copper kinetic measurements were
carried out within the temperature range of 250~400°. The
quantity k remained constant with a variation of the %otal
pressure P = Ppg + Pco,» and, under certain conditions, it

2
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. 30Y/20-124-3-38/67
The Isotopic Exchange Between Co and 002 on Various Surfaces

does not depend on the composition of the mixture. In the
case of platinum, also the reaction 2C0 = C + 002, the

equilibrium of which is at t ¢ 700o shifted towards the pro-
duction of carbon, takes place parallel with the reaction
mentioned above. Without a catalyst this reaction does not
occur, but it develops at a considerable rate in the presence
of Ni, Co, Fe, and also of Pt, as shown by the experiments
carried out by the authors. On cobglt the aforementioned
reaction becomes noticeable at 265 . In the case of nickel
the activity of the catalyst was diminished by carbonization.
Experiments with tungsten were carried out at 550-7000. The
tungasten-phase showed only little stability in the case of
the prevailing experimental conditions. Isotopic exchange

was found to occur at temperatures of from 550" onwards; at
this temperature also the formation of tungsten-carbide be-
gins. At higher temperatures tungsten is oxidized by carbonic
acid. The results obtained by measuring the specific surface
of the catalysts on the basis of data concerning the adsorp-
tion of nitrogen at low temperatures are given by table 2.
There are 2 tables and 11 references, 4 of which are Soviet.
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Bakshi, Yu. M., Gel’bshteyn, A. I., SOV/20-126-2-24/64

Tonktn, e T

The Equilibrium of the Synthesis of Ethyl Aloohol (Ravnoveniye
sinteza etilovogo spirta) .

Doklady Akademii.nauk SSSR, 1959, Vol 126, Nr 2, pp 314-317 (USSR)

The degz‘ee$ of transformation attainable in the hydration of
ethylene in the gasecus phase depend on the equilibriua
CH 4(358);+H20(gas)=czﬁ'5mi(gas). The gases participating in this

equilibriun must never be considered to be perfect in the case of
the industrisl realization of this reszction. For this azd other
reasons the authors carried out an experimental investigation of

the above-mentioned equilibrium, and the resulis obtaired by these
investigations are disoussed in the present paper. The investigziiaus
were carried out in a proton reactor made of stainless steel, The
catalyst in this case was silica-gel (~40% 570, of the weight of

the catalyst), Carrying out these experiménts is described. The
equilibrium was attained from two sides, and results were found to
be in practical agreement. The experimental results are shown by
e rather voluminous table, The velocities referred to the volume
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were calculated as the ratio between the efhyiene yields yper
hour (09,1 atm) and thg volume of the catalyzer layer. The

*C,H.0H
average values of K"P: P—zﬂ%— determined by means of experiments
'CZH 4 20
carried out with mixtures of alcohol and water are also shown by
a table. In this connection it holds that PC ZHSOH,'PNG ZH,).OH‘
' (P - total pressure, NC ZHSOH'mOhr fraction of CZESOH). In the

~case of slight deviations from the perfeot state, the equation
of state of a gas mixture may be used: V=EL 4B, Here V denotes the

I3
molar volume of the mixture, end B - the second virial coeffictort
which depends upon the state of the nixture: B, K N., The

137173
quantities BifBJi are funotions of T. For the "aiivity cooffident

Ii' @ it holds that lnj‘i- W P with Bi."’j‘Bijh;]

. With
Card 2/3
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1n where ). denote the stoichiometrie coefficients)
AREEEY ng ( aere -

23 ¥B, -B 23 V.5 -z v
there follows n Kyp= ¥ IR; Y P. The quantity —— zizri ol

is a function of the state and of temperaﬁ;ure, and in the cose of
) H
T being given, depends only on the ratio —w——, 1n KP mist

N
. Col 4
depand linearly on P, The calculations ocarried out in ecoordsu.ca
with the methods discussed in the present paper show satisfactory
agreenent with the experiment, especially at high tenperatures,
There are 2 figures, 2 tables, and 23 references, 8 of which ere
Soviet, .

Nauohno-issledowllatel'nldy Fiziko-khimicheskiy institut im,
L. Ye, Karpova (Physico-Chemical Scientifio Research Institute
imeni L. Ya, Karpov) ' .

Jemary 26, 1959 by S, S. Medvedev, Academician
January 24, 1959 ‘
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AUTHORS Bakshi, Yu. M., Gel'bshteyn, A. I., Temkin, M. I.

TITLEs Additional Date on the Equilibrium of the Syntheaié of Ethyl Alcohol

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 1, pp. 157-159

TEXT: In Ref. 1 the amuthors published the data on the equilibrium of the

reaction (1) CoB4 gas * BpOgas = C,B0H o4 at pressures of up to 81 atm. They
found the linear dependence of log K_ on total pressure, extrapolated log Kp for

P = 0, and obtained equation (2): log K, = 2093/T - 6.304. In the present paper .
they report on the dependence of the logarithm of the coefficient Ky on P. d!

(Kr.s rCZHSOH/rCZH4THZO A e activity coefficient). The data is given in tabdle 1.
Further, equation (5) was derived from the dependence Kp - Kf/Kf' Table 2 compares
the values of Kp calculated from this equation with the experimentally determined

values. The degree of equilibrium 2 of the conversion of ethylene into alcohol,

Card 1/2
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determined according to equation (6) with g O/HC g. = 1 is given in table 3,
2 274

and in table 4 o is given for 2900 for a different ratio between water and

ethylene. Calculation of the heat effect of reaction (1) gives AEB = -5263 cal

at 300° and 80 atm, whereas AH® = -9370 cal. This dependence of AH on P must

be taken into account for technical calculations. There are 4 tables and

1 Soviet reference.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Institute of
Physical Chemistry imeni L. Ya. Karpov)

PRESENTED: December 30, 1959, by S. 5. Medvedev, Academician

SUBMITTED: December 30, 1959
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AUTHORS: Gel'bshteyn, A. I., Bakshi, Yu. M., Temkin‘ M. I.

TITLE: The Kinetics of the Hydration of Ethylene\in the Vapor Phase on a
Phosphoric Aoid Catslyst

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 2, pp. 384-387
TEXT: The authors investigated the industrielly utilized reaction C_E

¢4 (gas)
+ H,0 - CZHSOH (1). As catalyst, phosphoric acid applied to silica Lf//

+

(gas) (gas)
gel was used. The authors proceeded from the assumption that the reaction

develops in a way similar to the previously (Ref. 1) investigated hydration of

C,H,, and that only its reversibility must be taken into account. Scheme (2)

i§ Written down for reaction (1), and it is found that the transformation of the
H"’

n-complex H20$CHZ into the carbonium ion EBC-C*H2 is the stage that limits the

reaction rate. From scheme (2) equation (3) is derived for the direct reaction,

Card 1/3
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after which equation (4) is obtained with some simplification: v, = k,h P, o

274
(v1 = rate of direct reaction, k1 = reaction constant, ho = gcidity of H3P04,
P = partial ethylene pressure). In a similar manner, equation (5) is

0254

obtained for the rate of reversible reduction, equation (7) is derived for the
total reaction, and finally equation (9) is written down for the constant k of
the total reaction. Table 1 gives the experimental data for absolute pressures P
between 36 and 81 atmos and a reaction temperature of 290°C. The values of k
remain constant within the limits of experimental errors. The low degree of
dependence of the alcohol yield upon PH o Proves the zeroth order of the
2

reaction with respect to water, which does not participate in the limiting
stage of the reaction. For technical purposes the reaction rate is represented
as an explicit funotion of PH 0" For the reaction constant k' one finda:

2

k! = kP;/g (15). The values of k' given in Tadble 1 are approximatively constant.
2

Card 2/3
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For the temperatures of 270, 290, 310, and }5000 as well as PE o " 30 atmos,

2
the average values of kq and k' are given in Table 2. As in the adsorption of
0234 and 0336 in 32804 2Ref. 9), and in the hydration of C,H, (Ref. 13 aleo
in this case the transformation of the w-complex into the carbonium ion is the
limiting stage. There are 2 tables and 9 references, 7 of which are Soviet.

ASSOCIATION: Fizichesko-khimicheskiy institut im. L. Ya. Karpova (Institute
of Physical Chemistry imeni L. Ya. Karpov)

PRESENTED: December 30, 1959, by V. A. Kargin, Academiocian

SUBMITTED: December 21, 1959
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AUTHORS: Temkin, M.I., Nakhmanovich, M,L., Morozov, N.M,
TITLE: Kinetics and mechanism of isotope exchange and gas

reacting on the surface of solids
PERIODICAL: Kinetika i kataliz, V.2, no.5, 1961, 722-726

TEXT Use of isotopes as tracer atoms permits direct
observation of the different stages in a catalysed reaction,

The object of the present work was to {llustrate, with simple
examples, the relation between the kinetics of reactions on ths
surface of solids and the kinetics of isotope-exchange processes.
The simplest heterogeneous catalysed reaction can be written as

1, A+ ()@2x + (D (1) \/X/
2, B+ (D)@Y + () (2)

where A and B are reactants, X and Y reaction products.
( ) is a vacant site on the surface ard (I) a chemisorbed
intermediate particle, Addition gives the overall reaction

A +-13;2x:+ Y (3)

AP :
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Kinetics and mechanism ...

The cases considered are those of the reaction of watergas,

on a magnetite catalyst at 400 to 500°C, the reaction of carbon
with COg, the isotope exchange by oxygen or carbon betwaen
carbon mono- and dioxide, the exchange of deuterium between water
vapours and hydrogen. All these reaztions can be constidered
particular cases of a general equation. If the adsorbed
jntermediate obeys the Langmuir isotherm this equation 1is

" H1PA®oPR " M.1PX®.2P
1PA*2PB 1Px*..2PY
w = (19)

uPy + ®_ Px * ¥oPpg * *.oPy b/*’

where o 1is the rate of the reaction, x)} the rate constant of
the first stage in the forward direction, x.] that in the
reverse direction (xz and «_.p - same for the se-ond stage),

pp the partial pressure of A (or the product of their partisl
pressures if several substances participate, and so on), If the
intermediate compound adsorption follows a logarithmi: isotherm,
then
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n K3ppKPs — ¥LiP XHoaPy
sinan  (xipa -+ ®2Py)" (x2,px + ":PB

IR |
Uy = — l—(l.
cyyee f )

(20)

Here x2 is the value of 3 at the greatest adsorption energy
of the ~intermediate compound, and so onj o« 1is the proportionality
coefficient between the change in the adsorption energy and the
activation energy; £ 4is the ratio of the adsorption-energy
change range to RT. Both equations correspond to steady-state
conditions. Eq.(20) is supported by some experimental data at
medium degrees of surface coverage by the intermediate compound
(e.g. Ref.b4: V.A.Yevropin, N.V.Kul'kova, M,I.Temkin, Zh. fiz.
khimii, v.30, 1956, 348) . The authors report unpublished work

on the reaction HDO + Hp ZZHD + Ha0 in a flow system with water
containing 2.2 or 2.5 atomic % deuterium. Since

rupo << PH,0 and pHp < PH,» 1t follows from Eq,(20) that for

. this reaction

Pu0 Py,

. p m’ P 1—m
w=kxpﬂoo( H') "‘k‘zPHD(J"O") . (22)
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whereby m = a. Integration after substituting deDo/d‘t for o ,
(where 1t 1is the contact time) gives

llDMpﬂmH;Fmdmmm
k met P TDheo/Dls — K7 ‘
1 '(pH./pH.O) = T /Pro KY) : (23)

Here K = kj/kg is the equilibrium constant for the.reaction.

The equation was verified by the fact that linear relations were
obtained between log kl(pﬂzlpgzo)m’l and log sz/pﬂzo at constant
temperatures for a variety of catalysts (porous nickel, nickel
foil, porous cobalt, palladium foil, porous copper, porous silver,
porous ferrous-ferric oxide). The values of m obtained were
little dependent on temperature and were 0.5, 0.6, 0.3, 0.3, 0.8
and 0.8 to 1.0 for Ni, Co, Pd, Cu, Ag and Fesz0y respectively.

This sequence of catalysts also corresponds %o the sequence of the

absolute rate constant values, i.e. those calculated per unit
surface., In order of magnitude, the absolute rate constant for
deuterium exchange between water vapour and hydrogen or magnetite
coincides with that for isotope exchange between carbon and carbon

Card 4/5
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dioxide at the same temperature, It was previously shown

(Ref,3: N.V.Kul'’kova, E.D.Kuznets, M.I.Temkin, Dokl . AN SSSR.
v.,90, 1953, 1067) that the latter similarly coincides with that
for the water-gas reaction, This confirms the stepwise tatalysis

mechaniem, D.A.Frank-Kamenetskiy and A.F,Semechkcva are
mentioned in the paper.

There are 1 figure and 8 Soviet bioc
references,

Kinetics and mechanism .
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L.Ya .Karpova
(Physicochemical Institute im,
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